
/RZ�+DX[OH\��1RUWKXPEHUODQG��(YDOXDWLRQ�$VVHVVPHQW� ��

)RU�WKH�XVH�RI�(QJOLVK�+HULWDJH����������������������������������/DQFDVWHU�8QLYHUVLW\�$UFKDHRORJLFDO�8QLW�1RYHPHU������
$QG�1RUWKXPEHUODQG�&RXQW\�&RXQFLO�

$33(1',;����)XWXUH�5HVHDUFK�3RWHQWLDO�DW�/RZ�+DX[OH\�
� � � � � � � � � � � � � �
�
7KHPHV�
�
7KH�IROORZLQJ�DUH�SRVVLEOH�WKHPHV�ZKLFK�PD\�EH�FRQVLGHUHG�IRU�IXWXUH�UHVHDUFK�RU�
LQYHVWLJDWLRQ��7KH�RSWLRQV�������WR�ZKLFK�WKH\�DUH�PRVW�SHUWLQHQW�KDYH�EHHQ�OLVWHG�ZLWK�HDFK�
FDWHJRU\��
�
$����&DWHJRU\�VSHFLILF�UHVHDUFK�WRSLFV�
�
3XEOLFDWLRQ�RI�WKH�GDWD�RU�IXUWKHU�ZRUN�RQ�WKH�VLWH�ZRXOG�UHTXLUH�D�QXPEHU�RI�FDWHJRU\�VSHFLILF�
SRLQWV�WR�EH�DGGUHVVHG��7KHVH�ZHUH�RULJLQDOO\�UDLVHG�ZLWKLQ�LQGLYLGXDO�VSHFLDOLVW�DVVHVVPHQWV�
EXW�KDYH�EHHQ�JURXSHG�KHUH�WR�LOOXVWUDWH�WKH�UDQJH�RI�SRWHQWLDO�UHVHDUFK�WRSLFV�JHQHUDWHG�E\�
WKLV�VWXG\��:KHUH�VSHFLILF�UHFRPPHQGDWLRQV�ZHUH�PDGH�LQ�WKH�VSHFLDOLVWV
�DVVHVVPHQWV�WKHVH�
FDQ�EH�IRXQG�LQ�WKH�UHOHYDQW�DUFKLYH�UHSRUW�DQG�UHIHUHQFH�VKRXOG�REYLRXVO\�EH�PDGH�WR�WKHVH�
DV�SDUW�RI�DQ\�FRQVLGHUDWLRQ�IRU�IXWXUH�ZRUN��
�
$������7KH�OLWKLF�DVVHPEODJH�
%DVHG�RQ�0LGGOHWRQ��������
�
7KH�SUHVHQW�DVVHPEODJH�LV�WRR�VPDOO��LQ�WHUPV�RI�ERWK�LQGLYLGXDO�SLHFHV�DQG�DV�D�ZKROH��IRU�
DQ\�PRUH�GHWDLOHG�DQDO\VLV��6KRXOG�DQ\�IXUWKHU�ILHOGZRUN�EH�XQGHUWDNHQ��WKH�NH\�KRZHYHU��WR�
WKH�HOXFLGDWLRQ�RI�VLWH�IRUPDWLRQ�DQG�IXQFWLRQ�ZLOO�OLH�LQ�WKH�DFTXLVLWLRQ�RI�D�ODUJHU�DVVHPEODJH�
GHULYHG�IURP�VHFXUH�FRQWH[WV��,W�DSSHDUV�WKDW�WKH�XVH�RI�GLIIHUHQW�IOLQW�VRXUFHV�PD\�EH�WKH�
PHDQV�WR�GHOLQHDWLQJ�SHULRGV�RI�DFWLYLW\�RQ�WKH�VLWH��'DWD�FROOHFWLRQ�VKRXOG�EH�IROORZHG�E\�PRUH�
GHWDLOHG�H[DPLQDWLRQ�RI�WKH�VRXUFHV�E\�FRPSDULVRQ�ZLWK�H[WDQW�ORFDO�DVVHPEODJHV�RI�ERWK�
0HVROLWKLF�DQG�HDUO\�%URQ]H�$JH�GDWH���2SWLRQV���DQG����
�
$������7KH�DQLPDO�ERQH�
%DVHG�RQ�6WDOOLEUDVV��������
�
$Q\�IXWXUH�ILHOGZRUN�VKRXOG�VHHN�WR�H[SORUH�WKH�ZD\�LQ�ZKLFK�KXQWHU�JDWKHUHU�JURXSV�PLJKW�
KDYH�H[SORLWHG�D�ORFDOLW\�ZKLFK�LQFRUSRUDWHG�WKUHH�YHU\�GLIIHUHQW�KDELWDWV�ZLWKLQ�D�VKRUW�
GLVWDQFH�RI�WKH�VLWH��LQODQG�WHUUHVWULDO�KDELWDWV��DGMDFHQW�IUHVKZDWHU�KDELWDWV��DQG�
FRDVWDO�PDULQH�KDELWDWV�WR�WKH�HDVW��([WUHPHO\�IHZ�0HVROLWKLF�VLWHV�LQ�%ULWDLQ��RU�(XURSH��DUH�
NQRZQ�IURP�VXFK�ULFK�FDWFKPHQW�DUHDV��$Q�H[DPLQDWLRQ�VKRXOG�EH�PDGH�RI�SUHFLVHO\�ZKDW�
ELRORJLFDO�UHVRXUFHV�PD\�KDYH�EHHQ�DYDLODEOH�DQG�KRZ�WKH\�DUH�UHSUHVHQWHG�LQ�WKH�
DUFKDHRORJLFDO�UHFRUG��7KLV�UHTXLUHV�IXUWKHU�LQYHVWLJDWLRQ�RI�WKH�SHDW�GHSRVLWV�LQ�WKH�DUHD��
LQFOXGLQJ�WKRVH�LPPHGLDWHO\�QRUWK�DQG�VRXWK�RI�WKH�VSXU��WKH�LQWHUWLGDO�SHDWV�DGMDFHQW�WR�WKH�
VLWH��DQG�WKRVH�WR�WKH�VRXWK�RI�'UXULGJH�%D\��/RZ�+DX[OH\�KDV�H[FHOOHQW�SRWHQWLDO�IRU�WKH�JRRG�
SUHVHUYDWLRQ�RI�IDXQDO�UHPDLQV�ZLWKLQ�WKH�ZDWHUORJJHG�DUHDV��2WKHU�0HVROLWKLF�VLWHV�LQ�D�VLPLODU�
FRQWH[W��HJ�6WDU�&DUU�DQG�6HDPHU�&DUU���WHQG�WR�VXJJHVW�WKDW�IDXQDO�ZDVWH�ZDV�V\VWHPDWLFDOO\�
WKURZQ�LQWR�WKH�ZDWHU��FUHDWLQJ�D�
WRVV�]RQH
�ZKHUH�LW�LV�H[WUHPHO\�ZHOO�SUHVHUYHG��7KH�VDPH�
SRLQWV�FDQ�EH�PDGH�ZLWK�UHJDUG�WR�IDXQDO�UHPDLQV�IURP�WKH�ODWHU�GHSRVLWV���2SWLRQV�������DQG�
���
�
$������%RWDQLFDO�DQDO\VLV�
%DVHG�RQ�+XQWOH\��������
�
7KH�SRVVLELOLW\�RI�H[DPLQLQJ�LQWHUWLGDO�SHDWV�ZKLFK�DUH�UHODWHG�WR�WKH�DUHD�VKRXOG�EH�
FRQVLGHUHG��6KRXOG�IXUWKHU�HURVLRQ�FRQWLQXH�WKHQ�WKH�VHDZDUG�SHDWV�DUH�FRQVLGHUHG�PRVW�
OLNHO\�WR�UHZDUG�IXUWKHU�ZRUN�LQ�WKDW�WKH\�PD\�H[WHQG�WKH�FKURQRORJ\�EDFN�EH\RQG�WKH������
\HDUV�DOUHDG\�HVWDEOLVKHG���2SWLRQV���DQG����
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�
$������7KH�LQYHUWHEUDWH�DVVHPEODJH�
%DVHG�RQ�,VVLWW��.HQZDUG��DQG�0LOOHV��������
�
7KH�H[LVWLQJ�VDPSOHV�DOO�KDYH�VRPH�SRWHQWLDO�IRU�VLWH�UHFRQVWUXFWLRQ�XVLQJ�LQYHUWHEUDWH�
DQDO\VLV�SURYLGHG�WKH\�FDQ�EH�VHW�LQWR�DQ�DSSURSULDWH�DUFKDHRORJLFDO�DQG�WLPH�IUDPHZRUN��$�
ZHOO�SODQQHG�SURJUDPPH�RI�VDPSOLQJ��LQ�FRPELQDWLRQ�ZLWK�UDGLRFDUERQ�GDWLQJ��RYHU�D�ZLGH�
DUHD�RI�WKH�VLWH��XVLQJ�FROXPQV�ZLWK�D�QDUURZ�VDPSOLQJ�LQWHUYDO�ZKHUH�DSSURSULDWH�DQG�
IROORZHG�E\�SURFHVVLQJ�RI�VXEVDPSOHV�ODUJH�HQRXJK�IRU�UHFRYHU\�RI�LQWHUSUHWDEOH�LQVHFW�
DVVHPEODJHV��LV�HVVHQWLDO�VKRXOG�IXUWKHU�H[FDYDWLRQ�EH�FRQVLGHUHG�DSSURSULDWH��6LQFH�WKH�
ZDWHUORJJHG�GHSRVLWV�DUH�DVVRFLDWHG�ZLWK�0HVROLWKLF�DQG�%URQ]H�$JH�RFFXSDWLRQ�WKH\�KDYH�
FRQVLGHUDEOH�SRWHQWLDO�IRU�SURYLGLQJ�LQIRUPDWLRQ�RI�ZLGHU�LPSRUWDQFH�IRU�WKHVH�SHULRGV��SRRUO\�
NQRZQ�LQ�WHUPV�RI�GHWDLOHG�UHFRQVWUXFWLRQ�RI�HFRORJLHV�LQIOXHQFHG�E\�KXPDQ�DFWLYLW\���2SWLRQV�
������DQG����
�
$������7KH�VRLOV�
%DVHG�RQ�3D\WRQ�DQG�8VDL��������
�
)XUWKHU�DQDO\VLV�RI�WKH�PDWHULDO�IURP�7UHQFK�'���LQFOXGLQJ�WKLQ�VHFWLRQ�DQG�SDUWLFOH�VL]H�
DQDO\VLV��ZRXOG�UHLQIRUFH�WKH�FXUUHQW�LQWHUSUHWDWLRQ�DQG�DGG�PRUH�GHWDLO�DQG�HQYLURQPHQWDO�
LQIRUPDWLRQ��7R�XQGHUVWDQG�IXOO\�WKH�VHTXHQFH�RI�HYHQWV�LW�LV�QHFHVVDU\�WR�REWDLQ���&�GDWLQJ�IRU�
WKH�XSSHU�DQG�ORZHU�SDUW�RI�WKH�SHDW�LQ�3URILOHV�'�'�DQG�'�(��5HVXOWV�ZLOO�EH�PRUH�ZLGHO\�
DSSOLFDEOH�LI�VRLO�DQDO\VLV�LV�DFFRPSDQLHG�E\�SODQW��SROOHQ��GLDWRP�DQG�LQYHUWHEUDWH�DQDO\VLV��
7KH�DUFKDHRORJLFDO�VLJQLILFDQFH�RI�WKH�UHVXOWV�ZLOO�EH�LPSURYHG�E\�SHDW�GDWLQJ���2SWLRQ����
�
$������(QYLURQPHQWDO�HYLGHQFH�
%DVHG�RQ�FRPPHQWV�E\�7LSSLQJ�DQG�7RROH\�
�
7KH�H[DPLQDWLRQ�RI�WKH�SHDWV�WR�WKH�QRUWK�RI�WKH�LGHQWLILHG�DUFKDHRORJLFDO�GHSRVLWV��,QQHV�DQG�
)UDQN�������KDG�DOUHDG\�EHJXQ�WKH�GHEDWH�RQ�WKH�LQIOXHQFH�RI�VHD�OHYHO�FKDQJH�RQ�WKH�
LQFHSWLRQ�RI�WKH�SHDW�DQG�WKH�VXEVHTXHQW�EXULDO�E\�GXQH�VDQG��7KLV�DQG�VXEVHTXHQW��7LSSLQJ��
SROOHQ�DQG�VWUDWLJUDSKLF�HYLGHQFH�EURDGO\�DJUHH�RQ�SRLQWV�FRQFHUQLQJ�WKH�ZDWHU�WDEOH�
IOXFWXDWLRQV��)XUWKHU�ZRUN�FRXOG�DVVLVW�WKH�FODULILFDWLRQ�RI�WKH�HIIHFW�RI�VHD�OHYHO�RU�FOLPDWH�
FKDQJH�SHUWLQHQW�WR�VLWH�IRUPDWLRQ��$�PRUH�UHILQHG�GLDWRP�DQDO\VLV�IURP�WKH�FOD\V�FRXOG�
FRQWULEXWH�WR�D�IXOOHU�XQGHUVWDQGLQJ��7LSSSLQJ�SHUV�FRPP����2SWLRQ����
�
$����:LGHU�WKHPHV�UDLVHG�E\�WKH�HYDOXDWLRQ�
�
7KH�UHVXOWV�RI�WKH�HYDOXDWLRQ�SKDVH�KDYH�GHPRQVWUDWHG�ZLWKRXW�TXHVWLRQ�WKDW�WKH�VLJQLILFDQFH�
DFFRUGHG�E\�+DUGLH��1&&�QG��ZDV�D�YDOLG�DVVHUWLRQ�DQG�WKH�TXDOLW\�RI�GDWD�LV�VXFK�WKDW�
FRQFOXVLRQV�GUDZQ�IURP�DQ\�IXUWKHU�VFKHGXOH�RI�LQYHVWLJDWLRQ�ZLOO�DGG�WR�WKH�XQGHUVWDQGLQJ�RI�
WKH�DFWLYLW\�RI�SUHKLVWRULF�SHRSOHV�LQ�JHQHUDO��
�
$�QXPEHU�RI�TXHVWLRQV��PD\�EH�LQGLFDWHG��UHODWLQJ�WR�DOO�WKUHH�FKURQRORJLFDO�SHULRGV�
UHFRJQLVHG�GXULQJ�SUHOLPLQDU\�LQYHVWLJDWLRQ�RI�WKH�VLWH��
�
$������7KH�ODWH�0HVROLWKLF�
�
0HVROLWKLF�DFWLYLW\�LV�QRW�ZHOO�FKDUWHG�RU�XQGHUVWRRG�ZLWKLQ�1RUWKXPEHUODQG��1HLWKHU�XSODQG�QRU�
ORZODQG�VXUYH\�KDV�SURGXFHG�D�JUHDW�GHDO�RI�HYLGHQFH�DQG�WKH�SHUFHQWDJH�RI�NQRZQ�VLWHV�
H[FDYDWHG�LV�RQO\�KDOI�WKH�QDWLRQDO�DYHUDJH��$QRQ��������:KLOVW�WKH�YHU\�SURQRXQFHG�ODFN�RI�
0HVROLWKLF�VLWHV�LV�OLNHO\�WR�EH�LQ�SDUW�D�JHQXLQH�UHIOHFWLRQ�RI�WKH�OHYHO�RI�DFWLYLW\�GXULQJ�WKDW�
SHULRG��LW�PXVW�EH�QRWHG�WKDW�WKH�QRQGHVFULSW��DQG�LOO�GHILQHG�QDWXUH�RI�WKH�NQRZQ�IOLQW�
DVVHPEODJHV�KDV�PDGH�LWV�UHFRJQLWLRQ�UDWKHU�PRUH�GLIILFXOW�WKDQ�LQ�VRPH�RWKHU�UHJLRQV�
�%XUJHVV������������$OVR��LW�PXVW�EH�DFNQRZOHGJHG�WKDW�WKH�UHVHDUFK�DJHQGD�SXUVXHG�E\�WKH�
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SULQFLSDO�ILHOG�ZRUNHUV��HVSHFLDOO\�LQ�WKH�QRUWKHUQ�XSODQGV��PLJKW�KDYH�FDXVHG�D�VLJQLILFDQW�ELDV�
DZD\�IURP�WKH�HDV\�UHFRJQLWLRQ�RI�0HVROLWKLF�IOLQW�DVVHPEODJHV��7KHUH�LV��KRZHYHU��VXIILFLHQW�
HYLGHQFH�WR�GUDZ�VRPH�JHQHUDO�FRQFOXVLRQV��WKHUH�DSSHDUV�WR�EH�OLWWOH�HDUO\�0HVROLWKLF�DFWLYLW\��
WKHUH�DSSHDUV�WR�KDYH�EHHQ�OHVV�XSODQG�DFWLYLW\�WKDQ�HOVHZKHUH��DQG�WKHUH�DSSHDUV�WR�EH�D�
EURDG�FRUUHODWLRQ�RI�NQRZQ�VLWHV�ZLWK�WKH�SUHVHQW�FRDVWDO�VWULS��5DLVWULFN�������EXW�VWLOO�
DSSOLFDEOH���
�
$������7KH�LQWHUYHQLQJ�SHULRG�
�
$WWHQWLRQ�KDV�EHHQ�GUDZQ�LQ�UHFHQW�\HDUV�WR�WKH�PDUNHG�FRUUHODWLRQ��HVSHFLDOO\�DPRQJVW�
FRDVWDO�VLWHV��EHWZHHQ�0HVROLWKLF�IOLQW�VLWHV�DQG�%HDNHU�(%$�PRQXPHQWV��1&&�QG�������:KLOVW�
WKLV�FRLQFLGHQFH�LV�QRW�XQLYHUVDO�LW�DSSHDUV�WR�EH�PRUH�IUHTXHQW�WKDQ�FDQ�EH�DFFRXQWHG�IRU�E\�
FKDQFH��7KH�UHFHQW�UHYLVLRQ�LQ�GDWLQJ�IRU�FHUWDLQ�JURXSV�RI�RUJDQLF�DUWHIDFWV�KLWKHUWR�UHJDUGHG�
DV�H[FOXVLYHO\�0HVROLWKLF�LQ�GDWH��0HOODUV�������WKHQ�6PLWK�DQG�%RQVDOO��������ZKLFK�KDV�
PXFK�H[WHQGHG�WKHLU�GDWH�UDQJH��PXVW�UDLVH�WKH�SRVVLELOLW\�WKDW�KXQWHU�JDWKHUHU�HFRQRPLF�
VWUDWHJLHV�PD\�KDYH�UHPDLQHG�ERWK�DWWUDFWLYH�DQG��PRUH�LPSRUWDQWO\��YLDEOH�LQ�WKH�UHJLRQ�DV�
ODWH�DV�WKH�VHFRQG�PLOOHQQLXP�%&��%RWK�7KRPDV��������DQG�<RXQJ�������������KDYH�DUJXHG�D�
FRJHQW�FDVH�IRU�SURORQJHG�DQG�FR�RSHUDWLYH�FRQWDFW�EHWZHHQ�KXQWHU�JDWKHUHU�DQG�IDUPLQJ�
JURXSV��DQG�LQ�DQ�DUHD�VXFK�DV�1RUWKXPEHUODQG��ZKHUH�WKH�1HROLWKLF�RFFXSDWLRQ�VHHPV�WR�
KDYH�EHHQ�JHQHUDOO\�VSDUVH��DJDLQ�D�FRQFHQWUDWLRQ�LQ�WKH�0LOILHOG�%DVLQ��DQG�ZRXOG�QRW�KDYH�
SURYHG�D�VLJQLILFDQW�GUDLQ�RQ�VXLWDEOH�ODQG��LW�ZRXOG�QRW�EH�GLIILFXOW�WR�VHH�VXFK�LQWHUDFWLRQ�
SHUVLVWLQJ�DOPRVW�DG�LQILQLWXP��
�
7KRPDV������������KDV�IXUWKHU�VXJJHVWHG�WKDW�WKH�WUDQVLWLRQ�EHWZHHQ�VXEVLVWHQFH�VWUDWHJLHV�
ZDV�QRW�DEUXSW�EXW�ZDV�UDWKHU�D�JUDGXDO�EOXUULQJ�IURP�RQH�WR�WKH�RWKHU��ZLWK�KXQWHU�JDWKHUHUV�
GHYHORSLQJ�RU�DGRSWLQJ�ZKDWHYHU�WHFKQLTXHV�ZHUH�VXLWHG�WR�WKHLU�SULQFLSDO�UHJLPH��7KXV�LW�LV�
SRVVLEOH�WR�HQYLVDJH�JURXSV�EHFRPLQJ�SHUKDSV�PRUH�VHGHQWDU\��RU�DGRSWLQJ�D�VKLIWLQJ�
DJULFXOWXUDO�UHJLPH��PRUH�D�PDQDJHPHQW�RI�QDWLYH�SODQWV�WKDQ�JURZLQJ�FHUHDOV���7KH�XVH�RI�
VLPSOH�WHFKQLTXHV�VXFK�DV�ILUH�FOHDUDQFH�DQG�ULQJ�EDUNLQJ�ZRXOG��RYHU�WLPH��FUHDWH�D�VHULHV�RI�
FOHDULQJV�LQ�YDU\LQJ�VWDJHV�RI�UHJURZWK�ZKLFK�PLJKW�ZHOO�SURYH�PRUH�DWWUDFWLYH�WR�LQWUXVLYH�
JURXSV�VXFK�DV�%HDNHU�XVHUV�WKDQ�ZLOGZRRG��,W�VHHPV�UHDVRQDEOH�WR�VXJJHVW�WKDW�VXFK�
FOHDUDQFH�PLJKW�ZHOO�KDYH�EHHQ�PRUH�H[WHQVLYH�LQ�UHVRXUFH�ULFK�DUHDV�OLNH�WKH�/RZ�+DX[OH\�
ODNHVLGH��ZKLFK�PXVW�KDYH�ODLQ�UHODWLYHO\�FORVH�WR�WKH�VHD�DOWKRXJK�LW�ZDV�GHPRQVWUDEO\�QRW�
FRDVWDO�DW�WKH�WLPH��DQG�WKXV�FRXOG�KDYH�SURYHG�GRXEO\�DWWUDFWLYH�WR�LQFRPLQJ�DJULFXOWXUDO�
JURXSV���SURYLGLQJ�DQ�DEXQGDQW�UDQJH�RI�QDWXUDO�IRRG�UHVRXUFHV�DORQJVLGH�UHFHQWO\�FOHDUHG�
DUHDV�DQG�VFUXE�UHJURZWK�ZKLFK�FRXOG�EH�UDSLGO\�DQG�UHODWLYHO\�HDVLO\�FOHDUHG�IRU�PRUH�
LQWHQVLYH�DJULFXOWXUH��
�
(TXDOO\��LW�LV�QRZ�DFFHSWHG�WKDW�KXQWHU�JDWKHUHUV�IROORZHG�D�F\FOLF��ODUJHO\�VHDVRQDO�UHJLPH�
DQG�LW�DSSHDUV�WKDW�JURXSV�UHYLVLWHG�VRPH�VLWHV�RQ�QXPHURXV�RFFDVLRQV��RYHU�H[WHQGHG�
SHULRGV��,Q�WLPH�VXFK�VLWHV�SUHVXPDEO\�DFTXLUHG�D�V\PEROLF�RU�FXOWXUDO�VLJQLILFDQFH�ZKLFK��ZLWK�
QRWKLQJ�HOVH�WR�UHODWH�WR��ZDV�SUHVXPDEO\�WUDQVIHUUHG�WR�SURPLQHQW�ODQGVFDSH�IHDWXUHV��HYHQ�LI�
RQO\�DV�D�PQHPRQLF�GHYLFH�WR�JXLGH�WUDYHO��7KXV�D�ULGJH�LQ�RWKHUZLVH�ORZ�O\LQJ�ZHWODQG��VXFK�
DV�WKDW�XSRQ�ZKLFK�WKH�VLWH�DW�/RZ�+DX[OH\�OLHV��PD\�ZHOO�KDYH�HDUO\�DFTXLUHG�D�VRFLR�FXOWXUDO�
LPSRUWDQFH�RYHU�DQG�DERYH�DQ\�FRQIHUUHG�E\�WKH�DYDLODELOLW\�RI�UHVRXUFHV��
�
$������7KH�%HDNHU�HDUO\�%URQ]H�$JH�
�
%HDNHU�DQG�HDUO\�%URQ]H�$JH�IXQHUDU\�FRPSOH[HV�LQ�1RUWKXPEHUODQG��ZKLOVW�NQRZQ�LQ�
UHDVRQDEOH�QXPEHUV��DUH�KLJKO\�UHJLRQDO�LQ�GLVWULEXWLRQ�DQG�IHZ�KDYH�EHHQ�H[FDYDWHG��IHZHU�
VWLOO�XQGHU�PRGHUQ�FRQGLWLRQV�RU�ZLWK�FXUUHQW�UHVHDUFK�DJHQGD�LQ�PLQG���,Q�IDFW��DOWKRXJK�LQ�D�
UHFHQW�VXUYH\�RI�H[FDYDWLRQV�XQGHUWDNHQ�IRU�WKH�1$5�WKH�1RUWK�(DVW�FRPSDUHG�IDYRXUDEO\�
ZLWK�QDWLRQDO�DYHUDJHV�ZLWK�UHJDUG�WR�WKH�QXPEHU�RI�H[FDYDWLRQV�RI�%URQ]H�$JH�VLWHV��LW�ZDV�
VWUHVVHG�WKDW�PDQ\�ZHUH�
EDUURZ�RSHQLQJV
�E\�&DQRQ�*UHHQZHOO��6HH�.LQQHV�DQG�/RQJZRUWK�
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�������-&�$WNLQVRQ��DQG�RWKHUV��,W�ZDV�VXJJHVWHG�WKDW�LQ�UHDOLW\�WKH�%URQ]H�$JH��OLNH�DOO�RWKHU�
SHULRGV��
ZDV�XQGHUUHSUHVHQWHG�LQ�H[FDYDWLRQ�LQ�WKH�QRUWK�HDVWHUQ�FRXQWLHV
��$QRQ�������������
�
2QO\�WZR�%HDNHU�VHWWOHPHQW�VLWHV�KDYH�EHHQ�UHFRJQLVHG�LQ�1RUWKXPEHUODQG��2OG�<HDYHULQJ�
DQG�5RVV�/LQNV��QHDU�%DPEXUJK��1HLWKHU�DUH�ZHOO�SUHVHUYHG�EXW�LW�LV�RI�VLJQLILFDQFH�WKDW�WKH�
ODWWHU�OLHV�ZLWKLQ�WKH�PRGHUQ�GXQH�V\VWHP��%UDGOH\�������������KDV�QRWHG�D�WHQGHQF\�IRU�
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